This study examined the effect of transport on GnRH self-priming in vivo as well as the consequential effects on the oestradiol-induced LH surge. The follicular phases of ewes (eight per group) were synchronized with progestin sponges, and 50 \g=m\g oestradiol benzoate was injected 24 h (time zero) after sponge removal to improve precision in the timing of the LH surge. Beginning 8 h after oestradiol, saline or GnRH (500 ng, i.v.) was given at 2 h intervals with or without 8 h transport beginning 0.5 h before the first GnRH injection (late transport) and effects were compared with those observed during early transport, that is, starting 2.5 h before the first GnRH injection. In all ewes, GnRH alone induced a maximum LH response of 1.9 \m=+-\0.4 ng ml\m=-\1after the first challenge. The response was enhanced (P < 0.01) after the second and third GnRH injections (7.4 \ m=+-\ 1.4 ng ml\m=-\1and 7.6 \ m=+-\ 1.7 ng ml \m=-\1, respectively). This self-priming effect after the second GnRH was reduced by late transport (7.4 \m=+-\ 1. 4versus 4.2 \ m=+-\ 0.8 ng ml \m=-\1; P < 0.05) but not early transport, that is, transport initiated closer to the time of GnRH administration had greater suppressive effects on LH secretion. Throughout transport, spontaneous LH pulse frequency was lower in treated than it was in control ewes (2.38 \ m=+-\ 0.53 versus 4.50 \ m=+-\ 0.53 pulses per 8 h; P < 0.01), with marked effects in the first 4 h of transport (1.0 \ m=+-\ 0.19 versus 2.63 \ m=+-\ 0.38 pulses per 4 h; P < 0.02). Spontaneous pulse amplitude also tended to decrease during transport (0.13 \ m=+-\ 0.02 versus 0.20 \ m=+-\ 0.03 ng ml \m=-\1; P = 0.07). When LH turnover was stimulated by exogenous GnRH, the onset of the LH surge was delayed (controls: 20.5 \m=+-\2.0 h versus GnRH alone: 25.3 \m=+-\1.5 h; P < 0.05) and the duration was reduced (8.5 \ m=+-\ 0.9 versus 6.5 \ m=+-\ 0.4 h; P < 0.05). Transport tended to delay the LH surge in saline-treated ewes (20.5 \ m=+-\ 2.0 versus 22.9 \ m=+-\ 1.9 h; P = 0.08), with a further delay imposed by late transport plus GnRH (27.5 \ m=+-\ 1.6 h; P < 0.05) but not by early transport plus GnRH (27.8 \ m=+-\2.5 versus 26.4 \m=+-\2.4 h; P > 0.05), that is, effects mediated by increasing LH turnover were only manifest if transport occurred near the LH surge, when there was insufficient time to replenish stores of releasable LH. In all transported ewes, plasma cortisol increased from 4.5 \ m=+-\1.0 ng ml \m=-\1 to 29.2 \ m=+-\ 5.5 ng ml \m=-\1 (P < 0.001) within 15 min of the start of transport and was significantly lower (P < 0.01) by 6.5 h. Plasma progesterone also increased from 0.30 \ m=+-\ 0.04 to 0.38 \ m=+-\ 0.04 ng ml \m=-\1 (P < 0.05). In conclusion, transport affected the oestradiol-induced LH surge by causing a 50% reduction in the self-priming effect of exogenous GnRH, but hypothalamic effects were also revealed by a two-fold decrease in spontaneous LH pulse frequency in saline\x=req-\ treated ewes.
This study examined the effect of transport on GnRH self-priming in vivo as well as the consequential effects on the oestradiol-induced LH surge. The follicular phases of ewes (eight per group) were synchronized with progestin sponges, and 50 \g=m\g oestradiol benzoate was injected 24 h (time zero) after sponge removal to improve precision in the timing of the LH surge. Beginning 8 h after oestradiol, saline or GnRH (500 ng, i.v.) was given at 2 h intervals with or without 8 h transport beginning 0.5 h before the first GnRH injection (late transport) and effects were compared with those observed during early transport, that is, starting 2.5 h before the first GnRH injection. In all ewes, GnRH alone induced a maximum LH response of 1.9 \m=+-\0.4 ng ml\m=-\1after the first challenge. The response was enhanced (P < 0.01) after the second and third GnRH injections (7.4 \ m=+-\ 1.4 ng ml\m=-\1and 7.6 \ m=+-\ 1.7 ng ml \m=-\1, respectively). This self-priming effect after the second GnRH was reduced by late transport (7.4 \m=+-\ 1. 4versus 4.2 \ m=+-\ 0.8 ng ml \m=-\1; P < 0.05) but not early transport, that is, transport initiated closer to the time of GnRH administration had greater suppressive effects on LH secretion. Throughout transport, spontaneous LH pulse frequency was lower in treated than it was in control ewes (2.38 \ m=+-\ 0.53 versus 4.50 \ m=+-\ 0.53 pulses per 8 h; P < 0.01), with marked effects in the first 4 h of transport (1.0 \ m=+-\ 0.19 versus 2.63 \ m=+-\ 0.38 pulses per 4 h; P < 0.02). Spontaneous pulse amplitude also tended to decrease during transport (0.13 \ m=+-\ 0.02 versus 0.20 \ m=+-\ 0.03 ng ml \m=-\1; P = 0.07). When LH turnover was stimulated by exogenous GnRH, the onset of the LH surge was delayed (controls: 20.5 \m=+-\2.0 h versus GnRH alone: 25.3 \m=+-\1.5 h; P < 0.05) and the duration was reduced (8.5 \ m=+-\ 0.9 versus 6.5 \ m=+-\ 0.4 h; P < 0.05). Transport tended to delay the LH surge in saline-treated ewes (20.5 \ m=+-\ 2.0 versus 22.9 \ m=+-\ 1.9 h; P = 0.08), with a further delay imposed by late transport plus GnRH (27.5 \ m=+-\ 1.6 h; P < 0.05) but not by early transport plus 26.4 \m=+-\2.4 h; P > 0.05), that is, effects mediated by increasing LH turnover were only manifest if transport occurred near the LH surge, when there was insufficient time to replenish stores of releasable LH. In all transported ewes, plasma cortisol increased from 4.5 \ m=+-\1.0 ng ml \m=-\1 to 29.2 \ m=+-\ 5.5 ng ml \m=-\1 (P < 0.001) within 15 min of the start of transport and was significantly lower (P < 0.01) by 6.5 h. Plasma progesterone also increased from 0.30 \ m=+-\ 0.04 to 0.38 \ m=+-\ 0.04 ng ml \m=-\1 (P < 0.05). In conclusion, transport affected the oestradiol-induced LH surge by causing a 50% reduction in the self-priming effect of exogenous GnRH, but hypothalamic effects were also revealed by a two-fold decrease in spontaneous LH pulse frequency in saline\x=req-\ treated ewes.
Introduction
Different Stressors have deleterious effects on reproduction in laboratory and farm animals (Selye, 1946; Christian, 1960; Moberg, 1987; Dobson and Smith, 1995 (Matteri et ah, 1984) or shearing in ewes (Dobson, 1988) . An effect at the hypothalamus was also indicated when disturbances of GnRH secretion in ewes were induced by foot shocks (Przekop et ah, 1988 
Experimental design
The experimental protocol is summarized (Fig. 1) (Alam et ah, 1986) as ng equivalents of NIAMDD ovine LH-S21 ml-1 plasma.
Interassay and intra-assay coefficients of variation for LH, cortisol and progesterone were both < 9, 9.5 and 7.1%, respectively, with the minimum detectable quantities of 0.3 ng ml-1, 0.4 ng ml-1 and 0.025 ng ml-1, respectively, and precision in the middle range of the standard curve of 0.1, 0.2 and 0.01 ng ml"1, respectively. Measurements of progesterone were unaffected when an amount of cortisol equivalent to 80 ng ml"1 was added to plasma samples containing < 0.5 ng progesterone ml"1, which confirmed the absence of crossreaction artefacts. individual values ranging from 0.5 to 7.1 ng ml"1. Maximum values were significantly (P < 0.01) enhanced after the second and third GnRH challenge (ranges: 3.9-18.2 ng ml"1 and 3.7-23.8 ng ml"1, respectively) providing evidence of a self-priming effect (Fig. 2) Late transport did not affect the peak LH response to the first GnRH injection (1.9 ± 0.4 versus 1.5 ± 0.4 ng ml"1; < 0.05; Fig. 2a) . However, the peak LH response was significantly decreased by approximately 50% after the second (7.4 ±1.4 versus 4.4 ± 0.8 ng ml"1; < 0.01) and the third challenge (7.6 ±1.7 versus 4.7 ± 0.6 ng mL1; = 0.05) compared with non-transported controls.
Statistical analysis
In Expt 2, when transport began early (Fig 2b) , there was no effect on the maximum LH response to the first (2.7 ± 0.7 versus 2.0 ± 0.4 ng ml"1; < 0.05) or second (4.7 ±1.3 versus 6.6 ± 0.9 ng ml"1; < 0.05) GnRH injection but there was an increased peak LH response to the third GnRH injection (3.7 ± 0.8 versus 7.7 ± 0.9 ng ml1; = 0.01) in the early transported ewes compared with non-transported controls. Direct comparison of the early and late transport groups treated with GnRH (shown in Fig. 3 for clarity) (Fig. 4) . Mean LH concentrations and pulse parameters (amplitude and frequency) are also shown (Fig. 5) . Mean LH secretion between the two groups did not differ and, although transport only tended to depress mean pulse amplitude (P = 0.07), on an individual ewe basis, the pulse amplitude was depressed by transport in five of eight ewes (Fig. 4) . Throughout the whole transport period, transport significantly decreased mean LH pulse frequency (Fig 5) Effect oftransport on plasma cortisol and progesterone profiles
In all transported ewes, plasma cortisol values increased (P < 0.001) within 15 min after the start of transport (Fig. 6 ).
Plasma cortisol values decreased from 2.5 h after the start of transport and were significantly lower by 6.5 h into transport (P < 0.01). Plasma progesterone concentrations also increased from 0.30 ± 0.04 ng ml"1 to 0.38 ± 0.04 ng ml"1 during transport, and the area under the curve was significantly higher than it was in non-transported controls (P < 0.05; Fig. 6 ). However, during transport, although the correlation coefficient (r) between cortisol and progesterone in individual ewes ranged from 0.1 to 0.8 (mean r = 0.27), the profile of cortisol secretion was not mirrored by that of progesterone. 8.5 ± 0.9* 7.2 ± 0.6*y 6.5 ± 0.4" 7.4 ± 0.4X>' 6.5 ± 0.6" 6.4 ± 0. (Clayton, 1989) .
The later start of transport and, hence, the administration of GnRH closer to the start, caused a greater reduction in the self-priming action of GnRH. This finding indicates that deleterious effects are more pronounced at the time of the initiation of a Stressor and that there is a reduced effect later, due possibly to habituation (Rasmussen and Malven, 1983) or to the downregulation of corticotrophin-releasing hormone (CRH) receptors (Canny et ah, 1990 ACTH (Parrott et ah, 1994; Smith et ah, 1997 (Dobson, 1988 Progesterone is known to interfere with GnRH secretion from the sheep hypothalamus (Karsch et ah, 1987) and there is preliminary evidence to show that increases of 0.9 ng ml"1 in peripheral blood are associated with an instantaneous decrease in oestradiol production by dominant follicles (Noble et ah, 1996) Transport delayed the onset of the oestradiol-induced LH surge, confirming other reports in cows and sheep (Nanda et ah, 1988; Smart et ah, 1994) . In the present study, the LH surge was delayed in GnRH-treated ewes but the additional effects of transport were only observed when transport started later. It is thought that the negative feedback of oestradiol during the mid-follicular phase in sheep is an obligatory antecedent to an oestradiol-induced, or a naturally occurring, LH surge, allowing a readily releasable pool of LH to accumulate (Blache and Martin, 1995 
